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IDBP is capable of fast and localized 
measurement of potential and density, although as 
for the density measurement, the integral effect 
along the trajectory is very severe. The frrst 
measurement of local potential change and density 
in case of hydrogen ice-pellet injection is described 
here. Figure 1 shows ·the mechanism of the 
injection angle control of the hydrogen pellet 
injector and the poi:nt of the potential measurement 
(sample volume) presented in paper. By changing 
the angle of a flexible guide tube , on-axis (purely 
· horizontal) and off-axis( upwards and 
downwards) injections of the ice-pellet are 
conducted. Figure 2 shows typical fast changes of 
the potential when a hydrogen pellet is injected a 
little downwards (a), purely horizontally into the 
center of a tokamak plasma (b), and a little 
upwards (c) as shown in Fig. 1. The point of 
measurement (A of Fig. 1) of Figure 2 is near r/ap 
= 0.1. ,' 
The photographs of the ablation cloud in these 
cases show that the ablation clouds lie on a 
straight line and does not show curved trajectories 
or the large tail (the tail mode). Plasma-current is 
about 150 kA (qa=6). As shown in Fig. 2, the 
reactions on the plasma potential are characterized 
by very sharp and large rise or fall. At off-axis 
injections, the start of the change of the potential 
coincides with the rise of Ha light of the pellet 
ablation monitor. The sign of the potential change 
is positive in the case of downward injection and 
negative in the case of the upward off-axis 
injection. and the reactions change sign. The 
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maximum of the absolute value of the change is 
almost at the end of the ablation. In the case of 
pure horizontal injection, the large difference in the 
behaviour of the potential is observed. The change 
of the potential during the ablation is very small, 
contrary to the off-axis injections The potential 
start to go negative at the end of the ablation. 
The error in the fast measurement of the 
potential by HIBP may be due to a deflection of 
the beam due to the change of a profile of plasma 
current. This error is found to be small since we 
perform the measurements under different 
entrance angles of the secondary beams to a 
parallel-plate analyzer by rotating the analyzer 
toroidally and get similar results. In addition, the 
toroidal deflection on a detector plates is found to 
be zero during the ablation (the pulse of Ha 
light), which may mean that the change of the 
current profile starts after the ablation ends. 
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,,;:,' Figure 2. Plasma potential (in 
,',',' terms of ND, solid line), pellet 
4° Drift tube ,,,',',' Pellet monitor light (dotted) and sum 
=:::E:;;~~~ ~~,'~,~~ :=;:;;.-:-.:- of secondary beam (dashed). 
.: -· (a) for downward, .(b) for · 
I horizontal (on-axis) and (c) for 
Pivot upward injection. 
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Fi~ 1. Trajectories of primary (450 keV, thallium) and secondary beams, points of measurement 
(A,B) m JIPP T -11 U (3 Tesla) and a guide tube of ice· pellet injection. 
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